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Summary of Scientific Goals and Resulits

Polyhedral boron cage compounds have been recognized as having
numerous potentially important practical applications due to their unique
chemical and physical properties. Unfortunately this potential has been
largely unrealized because of the non-selective, low yield synthetic methods
required to obtain these compounds. The principle thrust of the work
performed under ARO sponsorship was to investigate the fundamental
processes involved in the formation of these types of compounds and to
apply these techniques to the development of new high yieid, low energy,
selective synthetic routes.
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Our work has demonstrated (1) new catalytic, high yield syntheses of - 1
alkenyl boranes and alkenyl caruoranes (2) the high yield thermally initiated .

conversion of ulkenylpentaboranes into small cage carboranes (2) new routes T

h to large cage mono-carbon carboranes i3) new catalytic routes to multi-cage -
1 compounds and (4) the synthesis of a range of new hybrid cluster systems k
- with unique structural properties.. -
4

These results have been described in detail in the publications and b

g progress reprots listed below: )
B ———*—"‘
5 Publications: T
- . A.J. Borelli, Jr., J.S. Plotkin and L.G. Sneddon, "Structural Characteri- T
zation of 6:4’,5,"[(1)"C5HS)CO“2,3“(CH3,2CzB4H33[2’,3’—(01{3)2028‘[{5]: A ‘ _'

Coupled--Cage Cobaltacarborane Complex Containing a Three-Center Boron

Linkage", Inorg. Chem., 21, 1328-1331 (1982). —
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2. E.W. Corcoran, Jr. and L.G. Sneddon, "Transition Metal Promoted Reactions j

of Boron Hvdrides 4. A One-Step Synthesis of the Coupled Cage Borane, j

1:2°--iB;Hai2", Inorg. Chem., 22, 132 (1983). 3

3. R.J. Astheimer and L.G. Sneddon, "Pyrolysis Reactions of 1,5-C,;B,Hs and o

1,6-C,BHs. Isolation of a New Four Carbon Carborane, C,B,H,,, and the - -4

Boron Carbon Bonded Dimer and Trimers of 1,5-C;B,H;. Improved Synthesis
of the Mixed Cage Carborane, 2':2'011°,5°-C,B3H, 17 1,6-C;BHs]", Inorg. R
Chem. 22, 1928-1934 (1983;.

4. R.P. Micciche, J.S. Plotkin and I1..G. Sneddon, "Structural Characterization :
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1765 1768 (1983 . !

5. R.P. Micciche and L.G. Sueddon, "Metal Atom Synthesis of Metalla--Boron -
Cinsters 3. Synthesis and Structural Characterization of an Arene- B
Ferracarborane Complex: 1-'n®-CH,CoHs ' Fe~2,3 (Codq) 00 H™, T
Organometallics, 2, 674 678 (198, .

e

;-: be  G.J. Zimmerman and L., Sneddon, "Structural Characterization o
l: I, himethyl -evetopentadienvicobalt-2, 4-icarbaoctaborane’, Acta Cryst.,
L C39, Kot 858 (1981 .
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